
������� �	��
����
����������������������� �!�#"��%$'&)(*&,+-�/.0�����1� (	������2����3����� �5476�89�������
��
:�

;=<�>�?@>�A
B�C9D�EGF=EGH@I
J�KML�NPO�Q=R�OTS/OUNWVMOYXZOU[9\]KM^G_a`MQ=KbXcJ�KMd�`MNPKM^G`MN�[�e f,g�[bRYXZ`M^GNP`MQ7h1`�KMibe S O�NPVMOYXZO�[Ue�g�j
kYlcmUnporqtsuj

vxw Hu<�>yF{z B,HM|Y}�~,�@�����p�@���b�
� ���U�W�=���U���U���Y���Z�Y�����x�b�x���G�����������=�Y�b���=�Y�����@�x�y�=�b�x�Y ¡�U� ��¢£��¤Z�Y�M�]�=�����Y� �x�y¥@�x�Y���:¦G�y�:�p�Y§M��¨b�Y�p�Y�����
�P¤Z�b�©�M¤Z¨b�M�P���@�Y�x¨yª7�«¤Z�p���U�����U�«�«¤Z p�Y�x�Y¬�­M�x¥p u¤Z�Y�®�=�Y�b�® @�Y�®�b�p�x�x���U�x�Y '�x�p���=�y�x�P¤Z�u¤«�«¤¯�Pª,��¦��p¥u¤«�Z M¤Z�=¨'�������
¦G�x�y�±°:�W�²�U�p 	�W³µ´���¶�·'¸]¹:º����x�@�x�y¥@¨y�¼»]���W�=���@ 	�W³¾½b¿��À½yÁ'¸]¹:º���¦G�x��ÂM¥@�Y�p�Yª-�x�Y¨U¤Z�y�@�Y¬¼� �@�©Ãt���
Ä�Å�ÆpÇbÈMÉ²ÊaË�ÊaÌ�É²ÊaÍ'Î�Ç�ÏÐÌ�É=Ñ�Ò�Ó!ÔÖÕ�Ò�×PØpÆ@È�Ù%Ú9Í=Í@ÆpÇbÆpÑ=È@É#Ò3Ñ � �@�x��Ûx�Y�Y�YÜ1� �@�y�x�©��¤Z�±¤Z���x�'�x�x¥p pªr�������
�²�U�x�Y ©¥@�²�b�©�Y§M�x�Y�p @�Y ©�x���¯���P¤Z�b¤Z�x�P¤Z�)Ýb�ZªM�x�x�x�b�p�YÜt¤Z�] p�Y�x�Y�P¤Z�=�� 3Ü����@ ©���p�Y�	�P¤Z��¥u�¯���P¤Z�b�,�Y�M p��¤Z�]¥p�x�Y ��x�
 p�Y�P¤Z¨b�©�x�@���¯���x�x�Y���²�b�x�P¤Z�b�p�]�U¦��x�p���Y§M�=�Y�P¤Z�����M�Y¬�Þ:�Y���Y¤«�Z�Y 3Üc�x���«¦a�W�Y�y�@�P¤Z�x�x���M�����Y�Z�Y¥M�¯�U�P¤Z�b�p���U¦��x�p���=���U�
 pªM�=����¤Z�Y�ß�U�p '�U¦��x�p�)�P¦ �����b¤Z�Wª,�b¥p�x�@¥p�9�U�x�9�p�x�Y�x�Y�M�x�Y -���@ , M¤Z�x�Y¥@�x�x�� 3Ü �x�y¨b�Y�x�p�Y���/¤Z�x�-�)�=���U���«¤Z�p�
 p�Y�P¤Z¨b�ß�x�=���:��¤«�«�c¨b���@�Y�����x�]�@���U�P�Zª7¶y¬«·�¸�àá�U¦��²�U�1�Y��¦G�x�y�ãâM¿��P¦t�����b¤Z�P¤Z�������b�Y����¶�¿]�ã M¤Z�x���U�p�Y�b¬1�:�p�
�P¤Z��¥u�¯���P¤Z�b�p�]�x�@�����x�²�U���=���U�ã��¥@�x�x�Y�M���Z�y�x�x�Y���U�x�]���Y�Y�Y�p���U�M�Z�bÜc���@ 9�x�²�U���Z�y�@¨�¤Z�x¥@ M¤a�²���/�U�p 9�x���U�p�x�b�Y�x�x�
¦G�M�Y¥p�P¤Z�p¨T�x�����p�u¤ZÂM¥p�Y�����x���x¥M¢9��¤Z�Y�M�P�Zª������=���u�Z�®�U¦��£��¤Z�M����¤Z�M¤Z�=¨ä���u¤Z¨y�� @��¨b�x�Y�]��¦��=���U�åÂM¥²���«¤Z�Wª©���Z�y�@¨
�x�p�]�Y�M�P¤Z�x���²���U���«¤Z�p�b¬
ætç�è ;�A=é�ê�ët>�|�ìyz�íc�@C«îpï�C«DÐð{�uíc�pC«ñ@ï�C ò²H3�²ï@��C«îpï3C Bóì

ôUõöôY÷�ø�ù®úTûßü)ý�ø�ôYú9÷

þ]ÿ���� ët>yHuê H@}�}Y>��a>�|YHM< � |�ì v þ�� ç ì��±ëcHuì�>yF é	� � A�
P|�>�> �
>��a>y}Y<�| � A��GHMì�>�|�ì v�
�� D{ì�� � | |�>��GHM<�Ea?²Eaì�<�EG}������=ì�<�| � A�ì v���� �
þ��:ç ì���~tHb?p>�ët>�>�A���| � � � ì�>yF'HMì�>��¡}YEa>�A=<�� �Mÿ >U|]ì � é3|�}Y>�ì�
 � |
A�>Yð�<��p>�A�>U|�HM<�E � A)~�E �p~ � >�A�>�|!�"�#�aEaA�>yHM|�} � � �aE F#>�|�ìbC1;=<�écF=Ea>�ì�~cHb?p>
F=>�ê � A�ì�<�|YHM<�>bF9<�~�>�� � ì�ì�Eaë�E �aEa<�� � 
cë�é�E �GF=EaA	� ��� �Àþ��:ç ì�EaA)<�~�>
$�� ëcHuAcF v�% ñ � �b�'&)(�*y�,+a�!-.+«�/- HMAcF 
�� D �Àþ��:ç ì�EaA,<�~�> � H �
ëcHuAcF v�% �p� � �@ï0&,(�*y�1
W|�>/2pé3>�Ac}���|�>��pE � A3ì3+«�4-1+ í/-)+ ï4-�C æ | ���
?=EGF=>yF)<�~tHM<�
Wé�|�<�~�>�|���| � < � <�����EaA	��ì�~ �Mÿ ì ì�<�Huë	�a>]ëc>yHuê5��| � �cH �
�²Hu<�E � A ÿ Ea<�~�ê7E¯A3E¯ê'H6�p}Yé3|�|�>UA²<�� � ì�ì]HMAcF7��| � F=éc}Y<�E � A � 
8� ��� F
2@écH6�aEa<��=�c~3E��@~ � � �Mÿ >�|9|9
�:c>4� F#ìy��<�~3E¯ì�<�>y}�~�A � � � �"��E¯ì)} � ê;�cHM< �
Eaë	�a> ÿ Ea<�~ }Yé3|�|�>UA²<Tì�}�~�>�ê7>�ì#
 � |®>4�¯>b}Y<�| � A � � � ì�Ea<�| � A¼} � � �¯EGF=>U|�ì
EaA©<�~�>9ê�é	�a<�E �xþ >�< }Y>�A=<�>�| ��� 
 � ê¡HMì�ì]ì�}�H��a>pC
æ |�>U?²E � é�ì ÿ�� |!�=+?>4-©~cHMì�ì�~ �Mÿ A <�~cHu< } � A�ì�E F#>�|�Huë	�a> ê7E �

}Y| �Mÿ Hb?@>�� �Mÿ >�|�}�HuA�ëc>�F#>�?p>�� � �c>yF EaAäH�|�>��GHM<�E¯?=Eaì�<�EG}@��� �=ì�<�| � A
HMê;�	�aEA:c>�| v���� ç �]} � A�:B�@é�|�Hu<�E � A�C�C Ea<�~7~�E �p~7ëc>yHuê }�é�|�|�>�A=<
v � � �@��� ç ��HuAcF;� �Mÿ �²EaA�>U<�EG}]>�A3>�|D�E� v�% ïp�@�)�@>�<®�U��<�~3>�ì�>ßF#> �
?=EG}Y>�ì ÿ >�|�>�<�����EG}�H�� ���F�aEaê©Ea<�>bF	ë�� <�|YHMA�ì!� � |�<-F��=AcHuê©EG}Yì7< �
~cHb?@>©ì�EaA	�E�a> � é3<D��é�<)ì�<�|�éc}�<�é�|�>�ìyC þ ~�>,}�Hb?=Ea<�Ea>�ì�} � ê3��|�E¯ì�EaA	�
<�~3>�|�
�}YEa|�}Yé�Ea<9HM|�>©F=>�ì�E��@A�>yFr< � ê¡H0ð�E¯ê7EG*�>�<�~�>�>�ê©Ea<�<�>yF'ê7E �
}Y| �Mÿ Hb?@>H� �Mÿ >U|¡HM<'<�~�> � é�<D�3é�<'ì�<�|�éc}Y<�é�|�>pC � ?@>�Aã<�~ � é	�p~
<�~3>��t>yH6� � é�<!��é�<�� �Mÿ >�|�E¯ì:~�E �p~��@<�~�>�< � <�H��c>I�¡}YEa>�Ac}���Eaì�ì�<�E � �
� �Mÿ �MHMAcF�ê�ét}�~ � 
c<�~�>ÖHb?pHuE � Huë	�a>��²EaA�>U<�EG}�>�A�>U|D�"�)EaA9<�~3>�ët>yHMê
Eaì�F=é�ê;�c>yF{C þ ~�>ß} � Ac}Y>���< � 
�<�~�>9|�>��GHM<�E¯?=Eaì�<�EG}���� �=ì�<�| � A'< ÿ��6�
ët>yHMêµHp}�}Y>4�¯>U|�HM< � | v��J� �Àþ��:ç ��+a��-8+«�4- ÿ Huì/F#>�?p>�� � �c>yFT< � F=|�H �
ê¡Hu<�EG}�H���� ��EaAc}Y|�>yHMì�>�<�~�> � ?p>U|�H6� � F=>�?=EG}Y>�>��¡}�E¯>UAc}��=C)KxA�<�~�>�ì�>
F=>�?=EG}Y>�ìb���a>�ì�ìß}�~cHu|D�@>ßEaì9<�|�HMA3ìD� � |�<�>yF v�% ��C«ï � �L� ç ����ë3é�<9HM<
�p|�>yHM<�>�|@�=EaA�>�<�E }:>�A�>U|D�"� v � � �b��B'>�<®�/<�~cHuAßEaAßHuA �J� ç C ç �aì � �
<�~3>,|�
ß}YEa|�}�é�Ea<�E¯ì©F#>�ì�E �pA3>yF	< � �3| � F=éc}Y> � A	� ��<�~3>,|�>M2@é�Ea|�>yF
� �Mÿ >�|N
 � |ÖH�ì�EaA	�"�a> � |b��HM<�ê � ì�<y�@F � é�ëO�¯>J�a>�A	�p<�~ � 
�~�E �@~3�p|YH �
F=Ea>�A=<ßH@}�}Y>��a>�|YHM<�EaA	��ì�<�|�éc}�<�é�|�>pC ç ì�H'|�>�ì�é	�a<b� <�~3>©ët>yHMê7ì9EaA
��� �xþ�� ç7P ì�HM|�>�ê�éc}�~�ì�<�EAQÐ>U|®HMAtF©HM|�>#�c>�|�<�é�|�ëc>bF,ê�éc}�~'�a>�ì�ì
<�~tHMA)E¯A)HMA ��� ç } � A�:R�pé�|YHM<�E � A�C þ ~�>��Tê¡H/��ët>]<�|YHMA�ì!� � |�<�>yF
� ?p>U|�� � A	��F=Eaì�<�HuAc}Y>�ì�< � ��| � F=ét}Y>9é�ì�>�
Wé	��|�
@� �Mÿ >�|]EaA©<�>�A�ì�< �

~=é�AtF=|�>yF#ì � 
 � é�<D��é3<9ì�<�|�éc}Y<�é�|�>UìyC þ ~�>�é�ì�> � 
]ì�é3E¯<YHMë	� ��F=> �
ì�E �pA�>yFrEaAcF=éc}�<�E � A�|�> � Hp}U}Y>��a>�|�Hu<�E � A¼}UHb?²Ea<�E¯>Uì®HMAtFS�t>�|�ê'HMA�>UA²<
2@écH@F=|�éO� � �¯>1
 � }Yé�ì�EaA	�7EaAc}Y|�>bHMì�>Uì®<�~�>)A�>�<�>I�¡}YEa>�Ac}�� � 
�<�~3>�ì�>
F#>�?=E }�>�ì'< � HT�a>�?p>���<�~cHu<'E¯ì�?@>�|D�ã} � ê;�c>�<�Ea<�Ea?p> ÿ Ea<�~	<�|YHpF=E �
<�E � AcH��8��� �²ì�<�| � A�ìbC þ ~3>ßì�<�EAQÐA3>�ì�ì � 
Ö<�~�>)ëc>yHuê©ì�ê¡H6�@>9<�~3>�ê
Hu<�<�|�Hp}�<�Ea?p>-}UHMAcF=EGF�Hu<�>�ìL
 � |'�3| � F=éc}YEaA	�5|�
U� �Mÿ >�|©HM<7~�E �p~�>�|

P|�>M2@é�>�At}YEa>�ì�<�~cHMA'<�|YHpF=Ea<�E � AcH6�V��� �=ì�<�| � A3ì�}�HMA,HM<�<�HuE¯A�C
þ ~�>�~�E �p~7E¯A=<�|�EaA�ì�EG}�>��¡}�E¯>UAc}�� � 
 �J� �xþ��:ç ì�F=>�|�Ea?p>�ì�
W| � ê

<�~�>�é�ì�> � 
1EaAcF#éc}Y<�E � A0�aEaA�>yHu|ÖH@}�}Y>��a>�|YHM< � |�ìbC þ ~�Eaì�<�>y}�~�A � � � �"�
Eaì]}�H6�tHMë	�a> � 
8�@>�A�>�|YHM<�EaA	�©HuAcF'�3| � �tH6�²Hu<�EaA	�9>4�¯>b}Y<�| � A,ët>yHMê7ì
ÿ Ea<�~H�=E � � HMê;�c>U|�>#�c>bH6��}Yé�|�|�>�A=<�ìb��ê©>��=Hb? � �a< � ìY}�H6�a>�>�A�>�|!�pEa>�ìb�
�3é	�aì�>W�a>�A	�p<�~�ì � 
®é	�	< � ê©EG}Y| � ì�>y} � AcF=ìb�]HMAcF	HM<�|�>��t>�<�Ea<�E � A
|YHM<�>�ì'ì�<�|�>�<�}�~�EaA	� é	� < � <�~�>-ê7>��²Hu~�>�|�<D*,|YHMA	�@>X+«î4-3+«ñ/-3+?Y4- C
þ ~3>Z�3é	�aì�>J
 � |�ê¡Hu< � 
�<�~�>9F=|�E¯?@>�ët>yHMê±EaA©<�~�> ��� �Àþ��:ç }�HuA
ët>�<�HuE�� � |�>yF)< � ê'HM<�}�~�<�~cHM< � 
�<�~�>�~�E �p~ � >�A3>�|D�E�©Hp}�}Y>4�¯>U|�HM< � |b�
HuAcF#� � ì�ì�>�ì�EaA9<�~�>�>UA�>�|D�E�ß} � A²?@>�|�ì�E � A�HMAcF�<�|�HuA�ì�
W>U|[�3| � }Y>�ì�ì�>�ì
}UHMA'ëc>�ê7E¯A3E¯ê7EG*�>bF�C

��� �xþ�� ç ì�ê�é�ì�<�F=>yH�� ÿ Ea<�~©>Yð�<�|�>�ê©>4����}�~cH6� �a>�A	�@EaA	��ëc>yHuê
F\�²AtHMê©EG}YìbC]KxAcF=éc}Y<�E � A��¯EaAcH@}Yì,EaA��p>�A�>U|�H6�x�9HuAcF EaAcF#éc}Y<�E � A
�aEaAcH@} � F#|�Ea?p>�A þ�� ç ì¼EaA5�tHM|�<�EG}Yé	�GHM|b�©HM|�>X�=A �Mÿ Aµ< � ì�é�Q�>�|

P| � ê^� � <�>�A=<�EGH6� � �ßF=>Uë�E �¯Ea<YHM<�EaA	��}�é�ê�é	�GHM<�E¯?@> <�|YHMA�ì�?p>�|�ì�>�ëc>yHuê
ë3|�>yH�� � é	� v ����_ � EaA�ì�<YHMë�E �aEa<�Ea>�ì^+a�y�4-`+¯�@�!-X+a�y�4-�C ç � �Mÿ��
Eaê;�c>yF3HMAc}Y>@�B� �Mÿ�� 
W|�>/2pé3>�Ac}��'<�|YHMA�ì�?p>�|�ì�> ����_ ê � F#>9|�>�ì�EGF=>�ì
ÿ Ea<�~�EaA <�~�>,EaAcF=ét}Y<�E � Aã}�Hb?=E¯<�Ea>�ìy� ÿ ~3E��a>,H�~3E��@~ � E¯ê;�c>bF�HMAc}�>p�
~3E��@~ � 
W|�>M2@é�>UAc}�� ����_ ê � F#> Eaì8��|�>�ì�>�A=< ÿ Ea<�~�EaA9<�~�>�|�
 � é3<D��é�<
ì�<�|�éc}Y<�é3|�>�ìbC�( �Mÿ >�?@>�|y�MEa<�~cHMì�ëc>�>UA�ì�~ �Mÿ A9<�~�> � |�>�<�E }UH6� � �®<�~cHM<
<�~�>�>�Q�>y}Y< � 
�<�~�>�ì�>©EaA�ì�<YHMë�E �aEa<�Ea>�ì�}�HMA�ët>'�p|�>yHM<!����F=>y}Y|�>yHMì�>yF
ÿ Ea<�~ßH6�	�3| � �3|�EGHM<�>�F=>�ì�E��@A � 
�<�~�>�ët>yHuê3�aEaA�>�<�|�HMA3ìD� � |�< HuAcFJ
 ���
}�é�ì�EaA	��ìD�=ì�<�>�ê��pHMAcFTë��9<�HuE � � |�EaA	��ì � ê7> � 
�<�~3>]ëc>yHuê5�cHu|�Huê �
>U<�>�|�ì0+a�y�4-�C,KxAc}Y|�>bHMì�EaA	�'<�~�>�ëc>bHMê P ì�>�A�>�|!�"��ìD��|�>yHpF�EaAcF=ét}Y>�ì
|YH6��EGF�ët>�<YHM<�| � A'��~tHMì�>]ê7E ð#EaA	� ÿ ~�EG}�~ß>IQÐ>y}�<�Ea?p>�� �ß}UHMAc}Y>4�¯ì:<�~�>
>IQÐ>y}�<�ì � 
/<�~�>7� �Mÿ�� 
W|�>M2@é�>�Ac}��'ê � F#>p�cHuAcF,HpF4aYé�ì�<�EaA	��<�~�>,
 ���
}�é�ì�EaA	�#�GHM<�<�EG}Y>]< � �	�GH@}Y>]<�~�>]|9
 � é�<D�3é�< ì�<�|�éc}�<�é�|�>�ìÖHu< EaA=<�>��@|�H6�
ët>�<YHM<�| � A ÿ Hb?p>4�¯>UA	�p<�~¼ì�>4�cHM|YHM<�E � A%}�HMA	|�>yF=éc}Y>�<�~3>0�@| �Mÿ <�~
EaA,<�|�HuA�ì�?@>�|�ì�> ����_ 
W| � ê >Yð	� � A�>�A=<�EGH6��< � �aEaA�>yHM|bC þ ~3E¯ìJ�aE¯A �



�

>yHu|��p| �Mÿ <�~ ÿ E � �c>U?p>�A=<�étH6� � �'�¯Eaê7E¯<�<�~�>#�¯>UA	�p<�~ � 
�<�~�>9F=>U?²EG}Y>@�
�	�GHp}�E¯AO�ßH9}�H�� � A©H@}�~�Ea>�?pHMë	�a>]>��¡}�E¯>UAc}��=C þ ~�>�EaAcF=ét}Y<�E � A©}�>�� �
}�Hb?=Ea<�Ea>�ì9ê'H/�,H6�aì � |�>UìD� � AcF!< � <�~�>�ët>yHuê ê � F=é	�GHM<�E � A,HMAcF
>Yð�<�|YHp}Y<�|�
@� �Mÿ >�|�HuAcF � � |]H/Q�>y}Y<�<�~�>9ë�é3Ac}�~�EaA	�cC
ç F�F#E¯<�E � AcH���� �=�®H ì�<�| � A	�^� � A	�pEa<�étF=EaAcH6�9F=>�A3ì�Ea<��åê � F=é	�GH �

<�E � A ê�é3ì�<)ëc>,Eaê;� � ì�>yF!é	� � A	<�~�>,ët>yHuêöHuAcF5ê¡HMEaA=<�HuEaA�>yF
� ?p>U|¡<�~�>�>�A=<�Ea|�> P Hp}Y<�E¯?@> P �a>�AO�p<�~ � 
)<�~�> ��� �xþ�� ç C æ |�>�?=E �
� é3ì9>Yð	�c>U|�Eaê©>�A=<�ìä} � AcF=éc}�<�>yF5HM<ßD�H ÿ |�>�Ac}�>¡D�Ea?@>�|�ê � |�>���H �
<�E � AcH6� D�Huë � |�Hu< � |!� v D�D���D���>�ð3Huê©EaA�>yFó<�~�>)é�ì�> � 
�� � A	�@Ea<�é �
F=EaAcH�� v ?p>�� � }YEa<�����ê � F#é	�GHM<�E � A +a��í/-äHuAcF	<�|�HMA3ì�?p>U|�ì�> v }�~ � � �
��EaA	�=�]ê � F=éO� Hu<�E � AS+a�bï4-/<�>y}�~�A�E 2@é�>�ì�< � �p>�A3>�|�Hu<�>�H�ë�é�At}�~3>yF
ët>yHMê ÿ ~�EG}�~�<�~3>�A � �Mÿ >�|�>yF�H�A=é�ê�ët>�| � 
ÖF#EGQ�>�|�>�A=<9|�
 � é�< �
��é�<Tì�<�|�éc}Y<�é�|�>�ìbC þ ~�>�ì�>©>yHu|D� �,|�>4� Hu<�Ea?=Eaì�<�EG},�����=ì�<�| � A�>Yð	�c>U|�E �
ê©>UA²<�ì F=>�ê � A�ì�<�|�Hu<�>yF)<�~cHM< ~=é�AtF=|�>yF#ì � 
�ê7>��²H ÿ HM<�<�ì � 
 �t>yH��
� �Mÿ >�|,} � é	�GF	ët>H�@>�A�>�|YHM<�>bF � ?@>�|'ê¡HMA���<�>�A�ì � 
£AtHMA � ì�>y} �
� AtF=ìS��é	�aì�>¼F=é�|�Hu<�E � A�� ÿ Ea<�~���~cHuì�>�ì�<�HMë3E��aEa<��	ì�é��¡}�E¯>UA²<r< �
F=|�E¯?@>�~�E �p~ � �p|YHpF=Ea>�A=<�Hp}�}Y>4�¯>U|�HM<�EaA	�,ì�<�|�éc}�<�é�|�>�ìyC 
 é�|�<�~�>U|9>Yð �
�t>�|�Eaê©>UA²<�ì�+a�M>4-[+a�bî4-ÐF=>�ê � A�ì�<�|�Hu<�>yF)<�~cHM<:<�~�>�F=|�Ea?p>�ët>yHMê7ì EaA
<�~3>�ì�>)��� �=ì�<�| � A3ìÖ} � é	�GF�ët>�|�> � Hp}�}�>��a>�|�Hu<�>yFrëc>U< ÿ >�>UA,|�
�� �Mÿ >�|
>Yð�<�|YHp}Y<�E � Aãì�<�|�éc}Y<�é�|�>�ìb� ÿ ~�E �a>'<�~�>�ët>yHMê ê � F=é	�GHM<�E � A ÿ HMì
ê¡HuEaA²<YHMEaA�>yF)EaA7<�~�>)�3|�>�ì�>�Ac}Y> � 
�ì�<�| � A	�©F#>�ë�é�Ac}�~�EaA	�L
 � |Y}Y>�ìbC
æ |�>U?²E � é�ì-ì�Eaê�é	�GHM<�E � A >IQ � |�<�ì�~tHb?p>�ì�~ �Mÿ A�<�~tHM<�<�~�Eaì,Eaì

� � ì�ì�Eaë	�a>®EA
�<�~�> � é�<D�3é�<�}�Hb?=Ea<�Ea>�ì]HM|�>)H6�	��| � ��|�EGHM<�>4���©F#>�<�é�A3>yF
EaA,<�~3>�Ea|9|�>�ì � AcHuAc}Y>©H ÿ H/�;
W| � ê <�~�>�}Y>�A=<�|YH6�N
W|�>/2pé3>�Ac}���}�HM| �
|�Ea>yFãë��ã<�~�>5ëc>bHMê P ì7ê � F=é	�GHM<�E � A5+a�yñ4-W+¯�/Y4- +«�@�4- C KxAcF=ét} �
<�Ea?@>ÖF=>U<�é�A�EaA	�t�pEaA ÿ ~�EG}�~�<�~�>�}�Hb?=Ea<��9|�>�ì � AcHMA=<�
W|�>M2@é�>�Ac}I� v�� �
Eaì9<�é3A�>yF�ì!�aE��@~=<D� �,~�E �p~3>�|ß<�~cHMA�<�~�>©ët>yHuê ê � F=é	�GHM<�E � AW
W|�> �
2@é�>�Ac}I� v���� �U�=E¯A=<�| � F=éc}Y>Uì®H,��~cHMì�> � QÐì�>�<�ët>�< ÿ >�>�A'<�~�>�ët>yHMê
ê©EG}Y| �6� ë�é�Ac}�~�>Uì v � |�|�
1ë3éc}!�p>�<�ì��]HMAtF�<�~3>£}UHb?²Ea<���ê � F#> � ì�}�E�� �
�GHM<�E � A-ì�éc}�~¼<�~cHM<9<�~�>©>bHM|D� ��HM|�|�Ea?=E¯AO�0�tHM|�<�EG}��a>�ìßEaA�HMA�� � � ì�>
ê � |�>�>�A�>�|!�"�©<�~cHMA'<�~�>#� Hu<�>9HM|�|�Ea?=EaA	�)�cHu|�<�EG}��a>�ìbC ç 
W<�>�|]<�|�HuA �
ì�Ea<�E¯AO�¡<�~�>�}�Hb?=E¯<��=��<�~�>�ëc>bHMêá~3>yHpFrEaì®ê � ?=E¯AO��ê � |�>9ìD� �Mÿ � �
<�~tHMA¼<�~�>©ët>yHuê <�HuE��x��HMAcF�|�>�ë�é�At}�~3E¯AO�¼}�HMA � }U}Yé�|yC ç } � | �
|�>4� Hu<�E � A7ëc>U< ÿ >�>UA Hu|�|�Ea?pH��c<�E¯ê7>®HuAcF©H0ð#EGH���?p>�� � }YEa<���<�~=é�ì � � �
� � ì�>Uì¡<�~�>�F=>�ë�é�At}�~3E¯AO� ì!�cHp}�> }�~cHu|D�p>�
 � |�}Y>�ìbC 
 � |©~�E �@~�>�|
>�A�>U|D�"�	ët>yHMê7ìy��é�ì�EaA	�¼H,<�|�HuA�ì�?@>�|�ì�> }�~ � �	��EaA	��HMAcF5ê � F=é �
�GHM<�E � A-ìY}�~�>�ê©>@��|�>��GHM<�Ea?@>�� �-ì�ê¡H6� � v�% �p�	�y�TF=>�<�é3A�EaA	�-HMAO�"�a>�ì
ÿ >�|�>�
 � é�AcF�< � ê¡HuEaA²<YHMEaA�<�~�> ët>yHuê P ì�ê � F=é	�GHu<�E � A � ?@>�|�ê¡HuA �
>Yð�<�|YHp}Y<�E � A�ì�<�|�éc}Y<�é�|�>�ìb��>�?p>UA�<�~ � é	�p~-H ì�E �pA3EG:�}�HMA=<J
W|�H@}Y<�E � A
� 
�<�~�>7ëc>bHMê }Yé�|�|�>�A=<�ê�é�ì�<Tëc>,F=Eaì�}UHM|�F#>yF	F=é�|�EaA	��<�~3>¡EaA�E �
<�EGH��1ê � F=é	�GHM<�E � A3��| � }Y>�ì�ìbC 
 � |�� �Mÿ >U|�>�A�>U|D�"�rëc>yHuê©ìb�cé3ì�EaA	�
H � � A	�@Ea<�écF=EaAcH�� ê � F=éO� Hu<�E � A�ìY}�~�>�ê©>@���GHu|D�p>U| v�% î@�
� � Yp�
�b�
F=>�<�é�A�EaA	��HMA	�E�a>�ì�ët>y} � ê©>�A�>y}Y>�ì�ì�Hu|D�=��ë�é�<�A � � � ì�ì � 
/}�é�|�|�>�A=<
Eaì]A�>y}Y>Uì�ì�Hu|D�W
 � |�<�~�>9EaA�Ea<�E H��cê � F=é	�GHM<�E � A�C
ç ì©F=EaìY}Yé�ì�ì�>yFãët>�� �Mÿ ���GHu|D�p>U|©F=>�<�é3A�EaA	� HuA	�"�a>�ì�EaAcF=ét}Y>-H

�GHM|!�p> v é	� < ��� ïp�	
��)>�A�>�|!�"� ì!��|�>bHpF E¯A	<�~�>,>�A�ì�>�ê�ë	�a> � 

�cHu|�<�EG}��a>�ì)} � ê;��|�Eaì�EaA	��<�~�>�EaAcF=Ea?=EGF=écH6��ê7E }�| �6� ë�é�At}�~3>�ìyC þ ~�>
>�Q�>y}Y< � 
 <�~�Eaì]>�A�>�|!�"�,ì!��|�>yH@F'A�>�>bF=ì�< � ët>ßHp}�} � é�A=<�>bFW
 � |]EaA
<�~3>£F#>�ì�}Y|�E ��<�E � A � 
1<�~3>�<�|YHMA�ì�?p>�|�ì�>)ëc>bHMê F��=AcHuê©EG}YìbCVKx<�H6�aì �
|�>Uê¡HMEaA�ì�< � ëc>]F=>�ê � A�ì�<�|YHM<�>bF�>�ð\�t>�|�E¯ê7>�A=<�H���� ��E¯A9H ëc>yHuê3�aEaA�>
ì�E �@A�EA:Ð}�HMA=<!���'� � A	�p>�|�<�~tHMAW��|�>U?²E � é�ìD� �¡Hu<�<�>�ê3��<�>yF�C
þ ~�> � þ�ç ��| � a�>y}Y<,~cHuì'ëc>�>UAå>�ì�<YHMë	�aEaì�~�>bF%Hu<óD�H ÿ |�>�At}Y>

� >�|D�@>��a>�����HM<�E � AcH6�]D�Huë � |�HM< � |!� v D � ��D��)EaA } � ���GHuë � |�HM<�E � A
ÿ Ea<�~ D�D���Dã< � ì�<�écF��	<�~3>�ì�>�HMAcF � <�~�>�|7Eaì�ì�é3>�ìyC þ ~3>0�3|�E �
ê¡Hu|D�,>IQ � |�< � 
�<�~�Eaìß<�>�ì�<,
ÀH@}YE �¯Ea<���Eaì9<�~�>,} � A�ì�<�|�éc}�<�E � A � 
®H
��| � < � <����c> ��� �Àþ��:ç ì�é�ë�é�A�Ea<bC æ |�>�ì�>�A=<D� �=�²HuA�>Yð	�c>�|�Eaê©>�A=< Eaì
é�AcF#>�| ÿ H/��< � ì�<�écF�� ����_ HMAcF!<�|�HuA�ì�?@>�|�ì�>-F��=AcHuê©EG}Yì9EaA¼H
�t>�|�E � F=EG}�ìD�=ì�<�>�ê ÿ Ea<�~'ì�<�| � AO�7
 � }Yé�ì�EaA	�S+«�3�!- C è�� At}Yé�|�|�>�A=<D� �=�

Injector Accelerator Modules
SL4 Klystron

Main TBA Spectrometer    Beam Dump


 KD&�C��@z � þ�ç >Yð	�t>�|�Eaê©>UA²<��GH/� � é�<bC

<�~�>9<�~�> � |�>�<�EG}�H��8��| � �@|�HMê±Eaì�} � A=<�E¯A=é�EaA	�)< � F#>�?p>�� � �,ì�Eaê�é	�GH �
<�E � A¼< ��� �aìäHuAcF5< � F=>Uì�E �pA	<�~3>¡|�>�ê¡HuEaA�EaA	�S� � |�<�E � A�ì � 
�<�~�>
� þ1ç ëc>yHuê3�aEaA�>pC
þ ~�>'��é�|!� � ì�> � 
]<�~�EaìJ�cH6�t>�|9Eaì�< � ��|�>�ì�>�A=<9<�~3>7:c|�ì�<�
Pé	� ���

� � w �@ì�>��A
 � } � A�ì�Eaì�<�>�A=<�|�>�ì�é	�a<�ì�
W| � ê
ì�E¯ê�éO� Hu<�E � A3ì � 
1<�~�>�ëc>yHuê
F\�²AtHMê©EG}Yì9HuAcF�|9
Z� �Mÿ >�|7��| � F#éc}Y<�E � A¼EaA¼HS�3| � < � <����t> ��� �
þ��:ç F=>�?=EG}Y>7
W| � ê <�~3>ßê � F#é	�GHM<�E � A¡ì�>y}Y<�E � A-<�~�| � é	�p~	�y� ê
� 
�<�~3>©B,HMEaA þ��:ç ì�>y}Y<�E � A�C7KxA�;=>y}Y<�E � A KDK�� ÿ >äF=EaìY}Yé�ì�ìT<�~�>
ëtHMì�EG}J�GH/� � é�< � 
 <�~�> � þ�ç >Yð	�c>�|�Eaê©>�A=<�H���ëc>bHMê3�aEaA�>p��HuAcF'F=> �
ìY}Y|�Eaët>�<�~�>®} � ê3� � A�>UA²<�ì � 
�<�~3>]ê � F=é	�GHM<�E � A9HMAcF�BrHMEaA þ�� ç
ì�>y}Y<�E � A�ì�EaA F=>U<�HME �xC¼;=>b}Y<�E � A KDK!KäF=>Uì�}Y|�E¯ët>�ì7<�~�>,H6� � � |�Ea<�~�ê©ì
HuAcF,} � F=>Té�ì�>yFr< � �c>U|�
 � |�ê <�~3>9ì�Eaê�é	�GHM<�E � A�ìbC þ ~�>)� � A	�pEa<�é �
F#E¯AtH6� ët>yHMê F��=AcHMê7EG}Yì9HM|�>�<�~�>�A¼F=>Uì�}Y|�E¯ët>yF5EaA ;#>y}Y<�E � A K�<ß�
HuAcF¼} � A�A�>b}Y<�E � A3ì©HM|�>'ê'HpF=>�< � Hrì�Eaê3�O�¯>,� � w >/2pé3E��aEaë�|�E¯é3ê
<�~�> � |D�=C þ |YHMA�ì�?p>�|�ì�>ßF\�²AtHMê©EG}Yì�HM|�>9F=>Uì�}Y|�E¯ët>yF'EaA';=>y}Y<�E � AW<ß�
HuAcF7<�~�>�EaA��cé3>�Ac}Y> � 
 <�~�>#� � A	�@Ea<�écF=EaAcH��ÐF\�²AtHMê©EG}Yì:é	� � A'<�~�>
>U? � �aé�<�E � A � 
Ö<�~�>�<�|YHMA�ì�?p>�|�ì�>©ët>yHuê >UA²?@>�� � �t>�ì9Eaì9F=>�ìY}Y|�Eaët>yF

 � |9<�~�>;:c|�ì�<ß<�E¯ê7>pC þ ~�>,F=>�?@>�� � ��ê7>�A=< � 
�|�
#� �Mÿ >�|)EaA�<�~�>
}UHb?²Ea<�E¯>Uì�E¯ì©F#E¯ìY}Yé�ì�ì�>yF EaA ;#>y}Y<�E � AX<JK���HuAcF5<�~�>,|�>��GHM<�E � A � 

<�~�>]ì�<�>yHpF\� � ì�<YHM<�>]ëc>�~tHb?²E � | � 
c<�~3>]E¯AtF=Ea?²EGF=étH6�²}UHb?²Ea<�E¯>Uì1< � <�~�>
>U? � �aé�<�E � A � 
 <�~�>)� � A	�pEa<�étF=EaAcH6��ët>yHuê ��~cHMì�> � ìD�cH@}Y>9Eaì�>YðcHuê �
EaA�>bF�C þ ~3> � �t>�|�Hu<�EaA	�'ì�}�~�>�ê7> � 
]<�~�> ��� �xþ�� ç �3| � < � <����t>
Eaì]>Yð�<�>�AcF=>yFó< � EaAc}��aécF=> � �c>�|YHM<�E � A'E¯A'HMA P H/
W<�>�|�ë3é�|�A�>U| P } � A �
:R�pé�|YHM<�E � A�� ÿ ~�EG}�~©Eaì�F=>Uì�}Y|�E¯ët>yF7EaA©;=>y}Y<�E � A'<�K!K�C 
 EaAcH���� �=�b<�~�>
|�>�ì�éO�¯<�ìÖHu|�>]ì�é�ê©ê'HM|�E *�>bF9HMAcF)} � Ac}��aé�ì�E � A�ìÖF#|�H ÿ A)E¯A©;#>y}Y<�E � A
<JKDK!K�C

ô�ôUõöû�����ý®ùTô��]ø�ôYú9÷ ú�� ø���� ù�ø��������! #"�ôY÷��

þ ~�>�>UA²<�Ea|�> ��| � � � ì�>yF � þ�ç >Yð	�t>�|�Eaê©>UA²< ëc>yHuê3�aEaA�>ãE¯ì
ì�~ �Mÿ A¼EaA 
 E �@é�|�>��pCTKxA¼<�~3>0�3|�>�ì�>�A=<¡F=>�ì�E �pA��:<�~�>'EaAMaY>y}�< � |

 � |�<�~�>�ì!�=ì�<�>Uê F#>��aE¯?@>�|�ì)H-�@C«�©B'>�< ëc>yHuê < � <�~�>©H@}�}Y>��a>�| �
Hu< � |y� ÿ ~�EG}�~�ë � � ì�<�ì9<�~�>7>�A�>�|!�"��< � ��C«ï'B'>�<)C þ ~3E¯ì�>�A3>�|D�E�
Eaì�A � < � �3<�Eaê¡H��"
 � |�>�Ea<�~�>�|]<�~�>®;3D�í7� � �=ì�<�| � A v ?@>�� � }YEa<���ê � F �
éO� Hu<�E � A���� � �©B'>�<�� � |�<�~3> è ~ � �	�t>�|�<�| � A v <�|�HuA�ì�?@>�|�ì�>�ê � F �
éO� Hu<�E � A���� � ï'B'>�<®�;+a�yï4-�C$�]>�?@>�|�<�~�>��a>�ì�ìb� <�~�>�ì�>'ì�E¯ê�éO� Hu<�E � A3ì
F#>�ê � A�ì�<�|�HM<�>ß<�~cHM<�<�~�>ä;3D�í¡}UHMA ��| � F=éc}�>�ì�é��¡}YEa>�A=<9ê � F=é �
�GHu<�E � A,EaA-H7~�E �@~�>�|�>�A�>�|!�"��ëc>bHMêá< � EaA�Ea<�EGHu<�>)<�~�>)ë�é�Ac}�~�EaA	�
�3| � }Y>�ì�ìäHuAcF-H�� � �Mÿ 
 � |�~�E �p~ � �Mÿ >�|#�p>UA�>�|�Hu<�E � A�C ç ì�Eaê©E �GHM|
ì�<�écF\��é�<�E �aE *�EaA	��<�~�> è ~ � �	�t>�|�<�| � A ÿ E � ��ët>®} � AcF=éc}Y<�>yF7EaA�<�~�>
A3>yHM|�
Wé3<�é�|�>pC



�

Solenoid Focusing
Quadrupoles  Matching 

RF Cavity and Output Waveguide

Periodic Quadrupole Focusing Lattice

Induction Cell Gap Pumping Port

18 mm 40 mm
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